Low-intensity ultrasound stimulation in distraction osteogenesis in rabbits.
Low-intensity pulsed ultrasound has been shown to accelerate fracture healing. This experiment investigated its possible role in distraction. Thirty-four New Zealand White rabbits had distraction osteogenesis, followed by low-intensity pulsed ultrasound therapy. Seventeen animals had the ultrasound transducer switched off (controls). Four and 6 weeks postoperatively, tibiae were analyzed using quantitative computed tomography and four-point mechanical testing. Two tibiae from each group had histologic analysis at 4 weeks. No significant differences were identified between regenerates of ultrasound-treated and control groups with respect to bone mineral content, cross-sectional area, and strength. No significant reductions in osteopenia proximal and distal to the regenerate were observed. Histologic observation showed no differences in bone volume fraction, but ultrasound-treated regenerates appeared to have fewer trabeculae of increased thickness, and fewer osteoclasts. The modulation by ultrasound may occur by accelerating endochondral ossification through action on chondrocytes, yet distraction osteogenesis is largely intramembranous. Although ultrasound is proven to be effective in unconstrained systems such as plaster, the current study does not support the role of low-intensity pulsed ultrasound as an adjunct for patients having distraction osteogenesis in a rigid fixator. Additional research is needed to definitively support the use of low-intensity pulsed ultrasound in such situations.